Systemic inhibition of the mammalian target of rapamycin (mTOR) pathway reduces neuropathic pain in mice.
The management of neuropathic pain is unsatisfactory, and new treatments are required. Because the sensitivity of a subset of fast-conducting primary afferent nociceptors is thought to be regulated by the mammalian target of rapamycin complex 1 (mTORC1) signaling pathway, selectively targeting mTORC1 represents a new strategy for the control of chronic pain. Here we show that activated mTOR was expressed largely in myelinated sensory fibers in mouse and that inhibiting the mTORC1 pathway systemically alleviated mechanical hypersensitivity in mouse models of inflammatory and neuropathic pain. Specifically, systemic administration of mTORC1 inhibitor temsirolimus (CCI-779), both acutely (25 mg/kg i.p.) and chronically (4 daily 25 mg/kg i.p.), inhibited the mTORC1 pathway in sensory axons and the spinal dorsal horn and reduced mechanical and cold hypersensitivity induced by nerve injury. Moreover, systemic treatment with CCI-779 also reduced mechanical but not heat hypersensitivity in an inflammatory pain state. This treatment did not influence nociceptive thresholds in naive or sham-treated control animals. Also, there was no evidence for neuronal toxicity after repeated systemic treatment with CCI-779. Additionally, we show that acute and chronic i.p. administration of Torin1 (20 mg/kg), a novel ATP-competitive inhibitor targeting both mTORC1 and mTORC2 pathways, reduced the response to mechanical and cold stimuli in neuropathic mice. Our findings emphasize the importance of the mTORC1 pathway as a regulator of nociceptor sensitivity and therefore as a potential target for therapeutic intervention, particularly in chronic pain.